1 



PCT 



!>RLD INTELLECTUAL PROPERTY ORGANIZA 
International Bureau 





(21) International Application Number: PCT/US95/1 1979 

(22) International Filing Date: 19 Somber 1995 (19.09.95) 



(7n Applicant: TYSON HOLDING COMPANY (US/US); 1105 
( } PP S Market Street, Wilmington. DE 19899 (US). 

(72) Inventors: MOSHIER. Mark. W.: 1435 Meadow Cliff Drive. 
Fayeueville. AR 72703 (US). HALEY John C H C 76. 

PO Box 2990. Pittsburgh. MO 64856 (US). HALEY 
Bobby Z- 18758 Duncan Road. Fayetteville. AR 72701 
(US) ANDREWS. Stanley. B.; 4103 Quapaw Circle. 
Springdale. AR 72764 (US). 

i741 Acent: BROWN, Dennis. D.; Fellers. Snider. Blankenship 
( } 8 Ballev & Tippens. Sinclair Building. Suite 800. 6 East Fifth 
Street. Tulsa. OK 74103-4444 (US). 



ARrpn'oatcnt (K£. MW. SD. SZ, UG). European patent 
(AT K bEDK. ES. FR. GB. OR. IE. IT. LU. MC. 
NL PT SE). O API patent (BF. BJ. CF. CG. CI. CM. GA. 
GN. ML. MR. NE. SN. TD. TG>. 



Published 

With international search report. 



(54) Title: FREEZING METHOD 




(57) Abstract 2 ful f performing the 

A method of freezing a product (276). a frozen product ^^.^^^^ ?^ terSn^SoS te3™, 
.nventive method. The inventive method composes *e stepo [™^™* partially freezing the product (276). The mvenuve 

surface (36) and cooled second contacting surface (36) for a /^f^V™ , seri( £ of firs , belt freezing plates (110). each first belt 
reez ng apparatus (2) preferably comprises: a first plate belt «> comp™ ^ VLto of second belt freezing plates (32). eacl . second 
plate (flO) having a conning surface (36): f ^^^ ^ a belts (108, 16). The plate belts (108. 16) of the 

Lit plate having a contacting surface (36): and a ^'^^^iTo^^ in a synchronized manner such that an art.cle 

^^"^m f ^ - — P,atC tete (, ° 8 - " ^ SynChr ° m 

manner. 
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FREEZING METHOO 



prrr.n np THE TMVENTION 

The present invention relates to co»pression-type freezing 
devices. Further, the present invention relates to methods of 
freezing food products using ccpression-type freezing devices 
and to frozen food products produced thereby. 

rr ^ finm OF -"- twctmtiok 

X need presently exists for a system for freezing boneless 
chicen products (e.g., -ringed or nonaarinaded chiCcen breast 
fillets, and other boneless food products whereby the resulting 
frozen products have highly uniform thickness profiles. X need 

* freezing system wherein: (a) 
particularly exists for such a freezing y 

mois ture and marinade losses are minimize,; <» when thawed, the 
productS do not substantially spring bacK to their original 

profile- (O the natural shapes of the products, as 

thickness profile, l c i 

* * the top and bottom thereof, are substantially 

viewed from the top anu 

^•f the frozen products are 
• ^ • (A\ the surfaces of tne 

maintained; (a) ^nc 

substantially free fro, marks, cracKs, and other surface 
perfections; ,., product breakage is .incized; and (f, 

freezing time is reduced. 

. frn7 pn nroduct thickness 

4- *e a hinhlv uniform trozen p^ wuiu 
The achievement of a higniy unx 

VGacnn c For example, the 
profile is desirable for numerous reasons. 

«. * , consistent, uniform, product thickness would 
achievement of a consistent, 

provi de a substantial health safety benefit by aliowing .ore 
standard^ product cooKing procedures to be used. 
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Aa ditio „ ally . the provision of :. uniform frozen produ=t ^ 

would -Prove the pac)taging cherecteristics „ f ^ ^ 
and would improve product plate or ^ cov . Mg# _ 

One system used heretnf n ^ a * 

fK freezing boneless chicken 

7" freezer - in thi * — « to „. p Barlnaded 

product fC ., the marination tub is conveyed throu?h 
type press before heing frozen in the nechanlcal 
roller-type press Is intended to operate a s . Ms „ s for inparting 
• -form thicKness profile to t h e p ro d u =t. 

however, the compressed shape imp arted by the roller-type press 

1-T y Pa " ially r " ained dUri " 9 ^ £ "«^ P-ess. 
Add^onellv, the amount of time quired f or mechanics, 
*reezi ng th e product is undesirably high (i . e ., ^ 
«0 minutes f or marin a ded chicfcen br e ast fillets,, also. due to 
-ri„ ade see Page an d moisture loss. a ppro*imatel y 7 wei g ht 
Percent o f t h e product is typicaily lost durin g t h e pressing a„ d 
freezing operations, rurther, d ue primarily t0 che number Qf 
Product transfer points involved in this system and to the 
ch a r a cteristics of the wire mesh conve y or systems typi cal l y used 
» »ech a „ical freezers, the frozen product ohtained from this 
prior art system is char a cterized by an u „ de sira b le degree of 
breeze a„ d surface imperfections cracfcs and f^zer belt 

impressions) . 

Another system used heretofore for freezi„ g honeless chicKen 
breast fillets consists of . marination tub. a nitrogen ba th a 
roller-t yP e press, and a mechanical freezer. This system is 
identical to the system ju st described except that. prior to 
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being conveyed through the roll.r-.w- press, the rood product 
U dipped in liquid nitrogen. Using this system, approximately 
2 « of the overall product Btu removal occur, in the nitrogen 
bath. Conseguently, product residence time in the mechanical 
freezer is desirably reduced to about 30 to 35 minutes, 
unfortunately, however, the use of a nitrogen bath provides only 
. slight improvement in product thickness profile retention. 
Further, the use of a nitrogen bath only slightly reduces yield 
losses, product breakage, and surface imperfections. 

anwMUKY "» in* INVEHTIOH 

The present invention provides a novel freezing system which 
satisfies the needs discussed hereinabove. specifically, the 
inventive freezing system provides a frozen product which ,a, has 
a highly uniform thickness profile, (b, retains it- natural shape 
as viewed from the top and bottom thereof, and (c, does not 

to its original thickness profile when, 
substantially spring back to its origi 

inventive freezing system 
thawed. Additionally. the inventl 

fi-eazina time and substantially 
substantially reduces product freezing 

alleviates product breakage, surface damage, marinade loss, and 
moisture loss problems. Although the inventive freezing system 
can be used for freezing substantially any boneless meat product, 
it is particularly well-suited for freezing boneless chicken 

breast fillets. 

m one aspect, the present invention comprises a method of 
freezing an individual, unpackaged meat article (27., having a 

. , nrn fiin The method is 

non-uniform original thickness profile. 

«. • * bv the step of compressing the meat article (276) 
characterized by tne ~ *- 
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^tveen . cooled first ^ W ^ ^ ^ ^ 

second contacting surface ( 36, £or . tl „ effectiye £or ^ ^ 
partially freezing neat article (276) such that the resuming 

product has a substantially unifo™ fKi ,, 

xiy uniform thickness profile and does 
not substantially return 1-0 ,-+.„■ . 

ly return to xts original, non-uniform thickness 

profile when thawed. if mea t article f2 76) i - , 

:e {216 > ls only partially 
frozen in the compressing step of the inventive method, the 
inventive method can further include the step of faUy f 
article ( 276 ) in a second freezer ( 250 ). 

m another aspect, the present invention provides an at 
least partially frozen product produced by the inventive method 
The inventive method is particularly well suited for freezing 
chicken breast fillets. 

The present invention also provides a freezing apparatus W 
which is particularly well suited for carrying out the inventive 
method, mventive freezer w ls characterized hy= . fir3t 

Plete belt (108 , comprising a plurality of serially connected 
first belt freezing plates (lio) and (b) a second plate belt (16) 
comprising a plurality of serially connected second belt freezing 
Pl«*s (32,. The first plate belt (l0 ., is operable for 
traveling in a first continuous circuit such that, in a portion 
of the first circuit, the first belt freezing plates ( llo, travel 
*long a first substantially linear path. The second plate belt 
(16) is operable for traveling in . second oontinuous 
such that, in a portion of the second circuit, the second belt 
freezing plates (32) travel along a second substantially linear 

path. said second substantially linear n»fh i. 

y -^near path is substantially 

parallel to said first substantially linear path. 
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Each of the first and second freezing plates (110, 32) of 
the inventive freezer (2) preferably includes a contacting 
surface (36) having a leading edge (40) and a trailing edge (42). 
The first and second plate belts (108, 116) are operable in a 
synchronous manner such that as each individual first belt 
freezing plate (110) travels along at least a portion of said 
first substantial linear path, a corresponding individual second 
celt freezing plate (32) travels along said second substantially 
linear path in a fixed relative position adjacent to the 
individual first belt freezing plate (110). As the individual 
first belt freezing plate (110) travels along said first 
substantially linear path, a meat product (276) positioned 
centrally on the contacting surface (36) of the individual first 
belt freezing plate (110) between the leading and trailing edges 
(40, 42) thereof will be compressed and held between the 
contacting surfaces (36) of the individual first belt and second 
belt freezing plates (110, 32) such that the meat product (276) 
does not extend over any of the leading and trailing edges (40, 
42) of freezing plates (110, 32). 

in another aspect, the inventive freezing apparatus (2) is 
characterized by: (a) a first contacting surface (36) provided 
on a first plate (110), the first plate (110) having a second 
side (38) opposite the first contacting surface (36) and the 
second side (38) of the first plate (110) having a first plate 

s * x fhprein- (b) a second contacting surface (36) 
recess (44) formed therein, id; 

provided on a second plate (32). the second plate (32) naving a 
second side (38, opposite the second contacting surface (36, and 
the second side (33) of the second pl.t. (32, having a second 
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plate recess (44) formed therein- fC ) a ™o< 

in ' a cooling means (12) for 

cooling the contacting surfaces (3 6) hw «i« • 

es (36) b y Placing liquid nitrogen 

in the recesses (44) • anr » 

, and (d) compressing means (14) for 

positioning the contacting surfaces (36) adjacent tQ ^ ^ 

» a manner effective for compressing between the contacting 
surfaces (36) an article ( „ 6) t<> be 

in another aspect, the inventive freezing apparat us „, is 
characterize, by: ,a> a first pl . t . belt (10e) ^ 
ser.es of first belt freezing plat es and (b) a second pl>t> 

belt (16) comprising . series of second belt freezing p lat es 
(32). Each of the first and second belt freezing plates (11 „ 
32) has a contacting surface „„. The plate ^ ^ ^ ^ 
P=sitionable adjacent to each other end the plate belts (1 os 1S) 
are operable in a synchronized manner such that articles 

placed on the plate belt fioa^ ui n w, 

ceit (108) will be compressed and temporarily 

held between the contact surfaces (3 «, of corresponding pairs of 
the first and second belt freezing plated (110 , 32). The 

apparatus preferably further comprises driving 

^umprises driving means (8) for 

driving the plate belts (1 oa, „, in this synohroni2ed m ^ 
Each of the first belt freezing plates (110) and second belt 
freezing pIates {32) preferably has a second side ( ,., opposite 
the contacting surface „„ thereof. The second side (3 „ of 
each o, the first and second belt freezing plates (110, and ,„> 
has a recess formed therein. Additionally, the apparatus (2) 
also preferably comprises cooling means {12 , for placing l iqui d 
nitrogen in said recesses (44). 

Further objects, features, and advantages of the present 
invention win be apparent upon reference to the accompanying 
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drawings and upon reading the following description of the 
preferred embodiments. 

BBTEF DESCRIPTION OP THE DRAWINGS 
Fig. 1 provides an elevational front view of a first 

embodiment 2 of a dual contact, continuous, compression-type 

freezer provided by the present invention. 

Fig. 2 provides a partially cutaway top view of inventive 

freezer 2. 

Fig. 3 provides an elevational inlet end view of inventive 
freezer 2. 

Figs. 4A and 4B provide a cutaway front elevational view of 
inventive freezer 2. Fig. 4A also depicts an in-feed conveyor 
system 196 operably associated with inventive freezer 2. 

Fig. 5 provides a cutaway top view of inventive freezer 2. 

Fig. 6 provides a cutaway side view of inventive freezer 2. 

Fig. 7 provides a cutaway front elevational view of 

inventive freezer 2 . 

Fig. 8 provides a top view of a freezing plate 32 or 110 

used in inventive freezer 2. 

Fig. 9 provides an end view of freezing plate 32 or 110. 

Fig. 10 provides a bottom view of freezing plate 32 or 110. 

Fig. 11 provides a top view of a plate connector 34 or 112 
used in inventive freezer 2. 

Fig. 12 provides an elevational side view of connector 3 4 

or 112. 

Fig. 13 provides an elevational front view of a plate belt 
sprocket 18, 20, 114, or 116 used in inventive freezer 2. 
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Ji g . M provides an elevational side v ^ ^ s ^ 

20, 114, or 116. 

Fig. 15 provides a top view of t ho < 

P view of the mner portion 82 of an 
upper belt system frame 2 2 used in i nv v 

usea in inventive freezer 2 

16 prov Ues . top vle „ o£ the inner portion • 
lower beIt syste „ fra „ e 126 ^ invenwve ^ 

=u tl e t Fl9 V 7 PrOVidSS enlar9Sd ° Uta " ay *~ «* 3 — 

U " POrti ° n °< P=»i=n 82 of upper £raae 22 

Fi g . x. provides a cutaway eUva ti „„ al i„ let end vle „ Qf 

: 7 free " r 2 - in Fi9 - — - — *.*. 

Position^, re^tionship, an, V a rlous featu _ of ^ 
Persons 82 and „. o£ £rames „ and ^ 

1, provides a cutaway eievationa! outlet end vi ew of 

22 and the upper inner portion of lc „ er ^ ^ 
'H. 20 depicts a first nitrooen delivery header 21 « 
Positioned in and connected to the inner portion s 2 o f upper heit 

system frame 22. 

««• 21 provides an elevational side view of a product 
scraper and chute assembly 222 U sed in inventive freezer 2 

Fig. 22 provides an elevationa! bac* view of scraper and 

chute assembly 222. 

Fj -g- 2 3 provides a top view of in **** 

P view of in-feed conveyor system 196 

associated with inventive freezer 2 . Fia . 23 also sh(J „ s , 
conveyor system 278 and worker piatfor, associated with i„-f eed 
conveyor system 19 6. 
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Fi g ,4 is a schematic depiction of a method provided by the 
present invention wherein it— are «., conveyed to inventive 
freezer 2 by means of in-feed conveyor system 1... (b, partially 
frozen in inventive freezer 2. and then (c, fully frozen in a 
second freezer (e.g., a mechanical freezer) 250. 

An embodiment 2 of the dual contact. continuous, 
compression-type freezing, apparatus provided by and used in the 
present invention is depicted in rigs. 1-23. Inventive freezer 
2 comprises: an upper plate belt system 4; a lower plate belt 
system . which operates in a synchronous relationship with upper 
belt system 4; a driving system s for driving belt system, 4 and 
6; a housing 10 wherein belt systems 4 and 6 and driving system 
. are contained; a cooling system 12 for cooling plate belt 

- «. »nd a lifting system for lifting upper belt 

systems 4 and 6; and a xixtiny y 

system 4 with respect to lower belt system 6. 

upper plate belt system 4 preferably comprises: an upper 
plate belt 16; two inlet end idling sprockets is which are 
engaged by belt 16; two outlet end driving sprockets 20 which 

cnrockets 18 mounted thereon; an 
sprocket shaft 24 having idling sprockets 

v «- .haft 26 having driving sprockets 20 mounted 
outlet end sprocket shaft 2b naviny 

i«r»litv of upper shaft bearings 28 which are used 
thereon; a plurality °J- u ph= 

to rotatably mount sprocket shafts 24 and 2, on frame 22; and two 

plate belt system 4. 



10 



15 



20 



25 



WO 97/10717 

PCT/US95/II979 

"PPer put. be it ls uprises . pJuraUty of 
connect f^ing plates ^ ^ _ 

together by means of a D i U r S i^» * , 

plurality of plate connectors 34 As 
-own in Flgs . 8 . 10 , each of freejing putM ^ ^ 

copses: . „. t contacti „ g jg ^ _ ^ 

MMM opposite contain, surtace a 

tapered front edge 4 0 which e i m ■ 

whach slopes inwardly from contacting 
surface 36 to second side 3fi . s fa „ Ju 

side 38, a tapered back edge 42 which slopes 
inwardly from contacting surface 3fi tn , 

g urrace 36 to a second side 38; one or 

7 <Preferably '"»> — « — oirs « forced in second 
sxde 3S for receiving and teKporarUy hQiding a cooiant 

i^uid nitrogen, , a plurality of (preferably ^ " ^ 

«. -tending through front edge 4Q for receiving ^ ^ 
nu» b er of plate connectors 34; a pi _ iity ^ ^ 

connector slots extending through hacK edge 42 for receiving . 
corresponding „u rab er of plate ^ ^ ^ ^ 

preferahly fout , bores 50 ^ ^ ^ ^ ^ 

o f plate 3 2 through slots „ and „ and th _ ded 
Port.ons sa. p artialay threaded hores 5 o ere provided for 
P-ota bly connecting pl . t . connectors 3, to pi at es 3 2 using bolts 
or other such threaded devices. 

Each freezing plate 32 also preferably has a p air o£ 
apertures sa extending therethrough. Apertures sa are preferahly 
positioned on the longitudinal axis of plate 3 2 such that one 
aperture sa is positioned adjaC ent side edge s< and the other 
aperture sa is positioned accent side edge ss. Apertures sa 
are preferably frusto-conically shaped such that each aperture 
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6S diverts as it extends downwardly fro. contacts surface 36 

to second side 38- 

A plat e connector 34 is depicted in Figs. 11 and 12. Each 
put. connector 34 preferably has a rounded front end 60 and a 
rounded bac* end 62. The horizontal thickness of each plate 
connector 34 is such that plate connectors 34 can be received in 
connector slots 46 and 43. The vertica! thickness of each 
connector 34 is preferably substantially equivalent to the 
thickness of freezing plates 32. Horizontal cylindrical bores 
64 and 66 are provided in the front and back ends of connectors 
34 for receiving the bolts or other threaded devices used for 
pivotably connecting connectors 34 to freezing plates 32. 
connectors 34 are preferably formed fro* stainless steel.. 

Freezing plates 32 can be formed from stainless steel, 
aluminum, or generally any other material which can withstand the 
extremely cold operating conditions employed in inventive freezer 
2 Freezing plates 32 are most preferably formed from aluminum. 
Additionally, the contacting surface 36 of each aluminum freezing 
put. 32 will preferably be hard-coat anodized to provide an 
aluminum oxide coating thereon. This anodized hard-coat is 
preferably sealed with nickel acetate and preferably has a 

of from about C60 to C70. 
Rockwell hardness rating in the range of 

A1 uminum is preferred for use in forming freezing plates 32 
d ue to its desirable heat transfer and machining characterist.es. 

• ~ n i a fpc of the type described 
Further, hard-coat anodized freezing plates YP 

• h are hiahly corrosion resistant and provide excellent 
hereinabove are nigniy 

hardness and product release characteristics. 
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"ling sprockets 18 m l preferably 

sprockets 20. As shown in Figs 13 anri ^ 

13 and 14 ' each of sprockets is 
and 20 preferably comprises: a flat „i»«. 
- _ , 3 flat plate Portion 70 having a 

center of plate portio „ ,„ ^ _ * 

^through for receiving . spr _ t shaft 2< ^ 2 

l 1Urallty ° f ^ "» — - P-Jecting fro. sia es 71 

™e transits edge portions so provWed betueen sidM ^ 

preferahl y rounded in the flepicted ^ ^ ^ 

» prefera bly has . lug „ projecting ^ 
- t e r thereof. A aaitiona„ y , the ^ . f ^ 
* ^ ana si,e of lugs 76 , and ^ ^ 

;„ r h that ' when pi - e - * — - — 

ana 20. lugs ,6 *ate with pl at e apertures ... 

Each sprocket hub bore 74 nrpforaM 

e 74 preferably has a keyway slot 78 
P™v ld e d therein for receiving . locking key . ^ 

e^ y slots are P referahl y P roviae d on sprocket shaft / 24 J 

H ^ - * *~ - - — ana sprocket 

! h l0CK SPr ° CketS in «~^» ™ shafts „ and 26 and 

PreVSnt 18 - - in d epen d ent ly rotating 

about sprocket shafts 24 and 26. 

The projecting portion of each lug 7 . is pre£e „ bly 
«- prefera b l y , as shown i n Figs . 13 and 14 , ^ pro3ect 

cone such that the d ia»eter of the aistal e„ d of the lug 76 is 
less than the aia,eter of the ba se portion of the lug 74 . This 
shape oorres P on d s to the P referrea shape of pl ate apertures es 
Tapere d lugs 76 of the t yp e aepictea in rigs. 13 ana 14 wlll 
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accomodate some degree of component shrinkage, expansion, and/or 
stretch within inventive freezer 2 su* that, in spite of such 
occurrences. lugs 76 will continue to Bate with freezing plate 
apertures 68 and the synchronized operation of plate pelt systems 

4 and 6 will be maintained. 

upper belt system frame 22 comprises an inner frame portion 
82 and an outer frame portion ... Outer frame portion 84 
includes a plurality of vertical structural posts 86. outer 
frame portion 34 preferably includes at least four structural 
posts 86 such that a structural post 86 is positioned at each 

corner of frame 22. 

When the inventive freezer is assembled, upper plate belt 
16 extends over and covers the top and bottom of interior frame 

~«^+-,= Rfi on the other hand, are 
portion 82. Structural posts 86, on 

ni^tP belt 16 such that threaded 
positioned outside of upper plate belt 

jack screw shafts 202 extending downwardly fro, the top of 
inventive freezer 2 can be attached to vertical posts 86 without 
interfering with the operation of plate belt 16. 

<-H 0 n 82 of upper frame 22 comprises: a primary 

Inner portion 82 or u ^ Ci 

internal frame structure S3; a pair of belt contacting panels 30 
and 32 positioned on top of primary structure 88; and a pair of 
belt contacting panels ,4 and 36 positioned on the bottom of 
primary structure 83. contacting panels 30 and M are positioned 

primary structure 88. contacting panels 34 and 36 are positioned 

a a q& extend across the bottom 

end-to-end such that panels 94 and 96 

of primary structure 88. 
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Contacting panels 90 and 92 are nrof 

rol a " P ref erably attached in fixed 
relationship (e.g., by weldi 

, he f y oiling, or other such means) to 

the top of primary structure ; t0 

panel 94 ifi ^ manner ' contacting 

panel 94 preferably ^ ^ ^ J 

bottom of primary structure as .. . 

other hand ■ Cretin, panel 96 , on 

- hand. ls preferably mounted on 

-uoture S3 in a manner such that <a> the inner e„a o f p 
x. attache, in f ixe a or P ivotin g relationship „i th the bo " 
—re S3 ana (b) the outer ena of P a nel 96 

-ns of bolts l04 and springs ~ "tachea. by 

relational,- • s Pnng-ioaded 
relationship Vlth the fcotton of ^^^^ ^ 

that freezxng contact is maintained. 

Each of contacting panels so a -> w 

y panels 90 and 92 has three elongate b e1+ - 

-~ ™~ M connect, to ana e X tenain g acres/ the 

h r Each of beit conta ° tin9 paneis 94 - •«• - - - 

*and, prefera biy has five elon 9 ate pl ate helt support strips 102 

;::i:r to snd ~ n9 - - — — *~ - 

system frame 22 is P refera bly positioned in inventive free.er 2 
■«* -at the sprin g -loaaea ena of contacts panei is positi ne 
adjacent the exit ena of free Z er 2. P^t.oned 

Each of elon g ate he lt su PP ort strips ana 1M pr eferahl y 
a rounaea ea g e which contacts the interior siae of upper 
P-te belt „. A aaitionall y , each of elongate su PP ort strj 9 3 
-a 1. 2 is prefera bly com P osea of a low friction materia! such 
as ultrahigh molecular weight teflon. 
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as mentioned^, sprocket shafts 24 and 26 ar 6 rotatably 
B ounted to upper fr« 22 by means of shaft bearing 2B. Shaft 
brings 23 are preferabiy low-friction, plastic bearings which 
can withstand the «tr=.ely cold conditions within inventive 
freezer 2. Bearings 28 are most preferably pillow bloc*-t y pe 
bearings forced fro- ultrahigh molecular weight teflon, 
specifically, each of bearings 28 preferably comprises a bloc* 
of ultrahigh molecular weight teflon having a cylindrical bore 
extending therethrough for receiving sprocket shaft 24 or 26. 

Shields 30 extend over the sides of upper plate belt 
assembly 4. shields 30 are preferably installed between inner 
frame portion 82 and outer frame portion 84 of upper frame 22. 
To facilitate assembly, shields 30 can be comprised of a 
plurality of associatable, interconnecting panels having cutout 
portions provided therein which accommodate the transitional 
frame structures extending between inner frame portion 82 and 
outer frame portion 84. Shields 30 are preferably formed from 
plastic and are most preferably formed from ultrahigh molecular 
weight teflon. Shields 30 enhance the belt cooling process by 

■, 4. =4- 0 T-i*l fe a vaporized nitrogen) within the 
retaining coolant material (e.g., vapu 

upper belt loop. 

As indicated in Figs. !, 4, and 7, the length of lower plate 
belt system 6 preferably exceeds that of upper plate belt system 
.. otherwise, except for some minor differences in frame 
construction, lower belt system 6 is preferably substantially 

won- svstem 4. Specifically, lower belt 
identical to upper belt system 4. f 

^= r*i a lower plate belt 108 comprised 
system 6 preferably includes (a) a lower p 

«^4-^^= 1 1 1 which are identical to 
of freezing plates 110 and connectors 112 
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- freezing plates 32 and plate CQnnec ^ s ^ ^ 
syste, 4, (b) two inl£t end idung sprockets ^ 4 whi ^ ^ 
identical to u Pper idling sprockets ^ (e) ^ ^ ^ 
driving sprockets 116 which are identicai ^ ^ 
sockets 20, (d) an inlet end sprocket ^ ^ which 

identical to upper sprocket shaft 24, (e > an otitic „ 

' (e; an outlet end sprocket 

shaft 120 which is identical „ 

identical to u Pper sprocket shaft 26, (f) a 

Plurality of shaft bearings 122 which •„ «. • 

y which are identical to shaft 

bearings 28, and (g) two side shields 124 whioh 

eiQS 124 which, except for their 
length and the positioning of cutouts tn 

y cutouts to accommodate the lower 

system frane . are substantlally the sane ^ ypper shieids 

Li*, upper belt syste, frame 22 , lower belt systeB 
-clu.es an inner £rane portion Md ^ Quter ^ 

"0. As with the outer portion ^ Qf ^ £rMe ^ ^ 
portion 1 30 of lower fra me „« includes . plurality Qf 

Str ° Ctural posts 132 • in — y sa»e manner as 

upper belt syste* Era ,e „. the lnner portion 128 of lower ^ 
126 comprises: . priBary Internal fraae structure „«. a palr 
of belt contacting pa „els 13s and 13e connected to ^ ^ 
over the top of priory fr aM structure 1J4 , and a pair of belt 
contacting p a „els !40 and 14 2 connected to and extending over the 
bottom of primary frame structure 134. 

Lower belt system fra.e la . differs fro. upper belt systea 
tr**e ,22 in that (a) each of contacting panels 13.. 13 , 140 
and 142 is attached in £lx ed relationship to priory fra De 
structure „«, (b , each of belt contactlng p ^ ^ ^ ^ ^ 

three elongate belt support strips 144 attached thereto, (c, belt 
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contacts panel 13.. which 1. positions accent the exit end 
of inventive freezer 2, has three elongate belt support strips 
14. connectea thereto, «., belt contacting panel 136 has three 
elongate plate support strips 14. connected thereto which extend 
OV er the entire length of contacting panel 136. (.) belt 
contacting panel 3.36 further includes two shorter belt support 

rhP outer end of contacting panel 136 and 
strips 150 provided at the outer ena 

, ^4. _;-,«- 148 (f) structural posts 
positioned between belt support strips 148, (I) 

132 included in the outer portion 130 of lower fra»e 126 extend 
upwardly fro, the floor of freezer housing 10 and operate to 
support lower belt system 6 within inventive freezer 2, and (g, 
the outer portion 130 of frame 126 includes a 
support structure 152 for supporting various components of drxve 

system 8 . 

Driving system 8 is operable for driving upper plate belt 
1. in a synchronized manner with lower plate belt 10S such that, 
as each lower plate 110 travels across the top of lower belt 
system 6, it is paired with, and .eves in unison with, a 
corresponding upper freezing plate 32 traveling across the bottom 
of upper belt system 4. Throughout the time that each of these 
lower plate/upper plat, pairs travels fro, the inlet end to the 
outlet end of inventive freezer 2, the contacting surface 36 of 
the upper plate 32 renins sguarely positioned Mediately above 
the contacting surface 36 of the lower plate 110. additionally , 

of inventive freezer 2, the contacting surfaces 36 of upper 
plates 32 are spaced above the contacting surfaces 36 of lower 
plates 110 such that a desired preselected thicKness is imparted 
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to the articles being compressed anH * 

free2er . - PreSS6d frOZe " ^e inventive 

and Z " rSSUlt " SynChr ° ni2ed ~nt of plate belts „ 

« 10.. articles (e.g., boneless ^ 

» other boneless iiets and 

free SU " aCe " ° f love, 

freezing pla te no will ho 

will be automatically contacted by a 
corresponding upper freezing 

pper freezxng plate 32 such that said articles are 

compressed and held between th* «. 

between the contacting surface 36 of the 
lower plate 110 and the contacting surface 36 of th 

32. Moreover th. U?Per Plate 

reover, the compressed articles will be held between the 
contacting surfaces 3 6 of 6en the 

^ l0WSr fre62i ^ P^tes 32 

« HO as the articles are conveyed by u PP er and lower plate 

r; t ive freezer 2 Additionaiiy> ^ _ , 

Lace 3 7 f PlatS ^ POSiti ° ned ™ "~ - — 
surface 36 of lower plate no i-h 

Plate no, the articles can desirably be 

r ed betueen piat * s " - 110 — «-* - a rtlclK , l: 

compressed between _ 

between the plates, do not extend over 

eages of the plate contacting surface,. 

Driving svste* a incluaes lower sprocket arive shaft 120 
-er living „ts 116 , ^ arive ^ ^ 

«H~ ariving sprockets 20 . Drivin9 a ^ - 

-prises: a TO torize d .riving unit 153 which ± . 

^ ls operable for turning, lower sprocket arive shaft „„■ ' 
gear 1S4 pr oviae d on lower sprocket arive shaft „, .' . 
secona gear ls . rotatablv „ountea on lower helt s y ste„ f r a ne us 
-a operablv engagea by first gear 1M; # 



a 
a 
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telescoping shaft assembly 160 counted on frame 126 and operably 
engaged by second gear 156. 

Gear and telescoping shaft assembly 160 comprises: a lower 
gear 164 which is operably engaged by second gear 156; a vertical 
rotating shaft 166 which is operably associated with lower gear 
16 4 by means of a lower gear box 168; an upper gear box 170 which 
is operably associated with upper drive shaft 26; and a hollow, 
rotating shaft 172 which is telescopingly received over vertical 
shaft 166 and is operably associated with upper gear box 170. 
Vertical shaft 166 preferably has a square external cross- 
sectional shape. Moreover, hollow shaft 172 preferably has a 
square internal cross-sectional shape which corresponds to the 
external shape of vertical shaft 166. 

in order to maintain the synchronized plate relationship 
discussed hereinabove, the various components of driving system 
8 should be sized such that upper drive shaft 26 is rotated at 
the same speed as lower drive shaft 120. 

Motorized driving unit 153 can generally be any type of 
mo tor or motor and gear combination conunonly used for driving 
conveyor-type systems. As depicted in Figs. 4-6, motorized 
driving unit 153 is most preferably a standard hollow shaft-type 
driving assembly which utilizes a variable speed electrical 
motor. The speed of the electrical *otor is preferably 
sufficiently adjustable such that product dwell time within 
inventive freezer 2 can be selectively controlled within the 
range of from about 0.20 to about 3.0 minutes. 

As will be understood by those skilled in the art, the 
preferred driving system 8 described above could be replaced with 

19 
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. chain-type driving systeB or „ ith ^^^^^ ocher 
driving system used in the « 

„„ „. art f ° r Sieving synchronous 

operation. However, the preferred driving system a is not 

susceptive to synchroni Z ation pro.lems which would otherwise 
result £r o. chain shrinkage, chain stretching, chain expansion, 

6 tC • 

By using the P re f erred living system s descried 
having to disconnect or disassemMe the driving system, when 

assembly i 60 simply slides in a • 

in a telescoping manner along the 
exterior of vertical shaft 166. 

Upper plate belt system 4, lower olat* Koi- 
, . . ' ■ LOWer Plate belt system 6, and 

living system 8 are contained in housing 10 . Housing „ 
P-ferahly comprises.- a freezer caMnet !7 6 having an lnl . t end 
opening l,e and an exit end opening 18e , . plurality o£ 
doors ln , 184 , 186 , and „ 0 „ hich provide ^ ^ ^ 

o £ caoinet l, 6; and a sliding inlet door 1M positioned over 

inlet opening 178. Sliding door 192 can b„ 

192 can be selectively opened 
to allow an i„- feed conveyor system i9< ^ ^ inserted 

opening 178. sliding inlet ^ ^ _ ^ ^ ^ 

closed when in-feed conveyor system lM ls withdrawn (e.g. fot 
cleaning purposes) from inlet opening 178. 

Hydraulic cylinders lM or other means can optionally he 
connected between sliding door l 92 and cahinet „. for operating 
sliding door 1M . As will be understQod fcy those ^ ^ 
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art the operation of sliding door 192 can optionally be 
automated using standard instrumentation whereby sliding door 1,2 
automatically closes, preferably after a brief time delay, when 
in-feed conveyor 196 is withdrawn from inlet opening 

cabinet 176 and doors «2. 1.4. 186, and 190 are preferably 
each comprised of an inner metallic (e.g.. stainless steel, or 
piastic wail, an outer metallic (e.g., stainless steel, or 
plastic wall, and a layer of insulation (e.g.. polyisocyanurate) 
sandwiched between the inner and outer walls. Sealing gaskets 

~« oi<=^ nrpferablv provided on cabinet 
or other sealing means are also preferably P 

1,6 or around doors 182, 184, 186, and 190 for preventing air, 
gas, and/or liquid leakage when doors 182, 184, 186, and 190 are 
closed. Additionally, as indicated in Fig. 2, door 190 can 
optionally be a deep door having a cavity formed in the front 
thereof for receiving and holding an instrument and control panel 
198 for inventive freezer 2. 

as mentioned above, upper plate belt system 4 can be 
selectively raised and lowered with respect to lower belt system 
6 by means of an upper belt lifting system 14. Lifting system 
14 preferably comprises a plurality of jacKscrews 200 mounted on. 
and having threaded shafts 202 extending through, the top of 
housing cabinet 176. Each threaded shaft 202 is threadedly 
received in a nut or other internally threaded member 204 
attached in fixed position in the top of an upper system frame 
post 186. Belt lifting system 14 most preferably includes at 
Xeast four electrically operated JaCcscrews 200 such that a 
separate Jac.screw 200 is operably associated with each corner 
of upper system frame 22. Since ^screw shafts 202 are secured 
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in fixed vertical position in housing ^ ^ 
system frame 22 is secure < >. 

threaded 9 " ^ by °" ns ° f the 

thread d connections feetveen threaflea 2M 

traded mem b ers 20,, the rotate of shafts 202 „it hin thr eade 
> members 204 causes upper f ramo ,o . 

22 t0 move v «tically within 
housing 10. cnin 

Upper freezing plates 3 2 t 

and l0Wer fr ^2ing plates no can 
be chilled by directlv • 

p , • 7 appl ^ ln ^ a eooiant to the olates 

Freezing plates 3? =»r,^ i -, « * s ' 

Plates 32 and no are preferably chilled by directlv 
applying carbon dioxide snow or liaui, • 

Pr<se ,. llqUid ni trogen thereto. 

I ; 5 P1 " 6S " 110 ~ - ™x -illed by 

Z nitr ° 9en C — • Although liquid 

tr en generauy _ _ ^ ^ ^ ^ ^ 

=*roon d.oxxde liquid, liquid nitrogen 

y ls m uch more easiiv 

applied to the freezing plates ,hi -.. 

9 P S ' <b) P«™J« • greater degree of 
operation staMlity, and fc) due to the extremely l ow 
e temperatures achievahle using liquid 

— • "™, compared to 
— ntiall y less liguid nit roge„ is required 
to achieve a given degree of cooling. 

» the coolant used in inventive freezer 2 is carhon dioxide 
snow the coolant application syste . uill ^ 

least one CO, delivery header provided in the interior of 
-Per helt system frame M , . t least one ^ 

Provided in the interior of lower helt system frame x „, at least 
one CO, delivery nozzle extending from the upper Co, delivery 
header such that the nozzle is operate for appl yin g co , snow ^ 
the second sides 3a of upper freezing pla tes 32 as plates „ 



22 



PCTAJS95/11979 
WO 97/10717 

travel along the bottom of upper belt system 4; and at least one 
C0 2 delivery nozzle extending from the lower C0 2 delivery header 
such that the nozzle is operable for applying C0 2 snow to the 
second sides 38 of lower freezing plates 110 as plates 110) 
travel along the bottom of lower belt system 6. The CO, 
application system will also preferably include one or more 
rollers rotatably secured in each of the upper and lower belt 
system frames 22 and 12 6 such that the rollers operate to 
compress the C0 2 snow against the second sides 38 of freezing 
plates 32 and 110 as plates 32 and 110 travel along the bottoms 
of upper and lower belt systems 4 and 6 . 

A liquid nitrogen delivery system 12 preferred for use in 
the present invention is depicted in Figs. 7 and 20. Nitrogen 
delivery system 12 comprises: a first nitrogen delivery conduit 
206 for delivering liquid nitrogen to upper plate belt system 4; 
a second nitrogen delivery conduit 208 for delivering liquid 
nitrogen to lower plate belt system 6; a first nitrogen control 
valve 210 provided in conduit 206 for controlling the amount of 
liquid nitrogen delivered to upper belt system 4; a second 
nitrogen control valve 212 provided in conduit 208 for 
controlling the amount of liquid nitrogen delivered to lower belt 
system 6; a first nitrogen delivery header 214 connected to 
conduit 206 and secured in inner portion 82 of upper belt system 
frame 22 adjacent inlet end idling sprockets 18; a second 
nitrogen delivery header 216 connected to conduit 208 and secured 

i?a of lower system frame 126 adjacent 
in the inner portion 128 or xowec * 

outlet end driving sprockets . lie ; . plurality =£ (preferably 
four, standard nitrogen phase separators 218 extending fro* 
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nitrogen header 214 for- 

^ llvering liquid nitrogen to the 

33 o f upper free2ing plates „ ^ piatM ^ 

the bottom of upper belt W cf= „ across 
pper belt system 4; and a plurality of (preferaM 

IT st r rd nitrogen phase — — - 

f freezin9 places 110 as plates 110 travel 

bottom of lower belt system 6. 

The phase sepa „ tors exten(jing ^ 

.14 en d „. and the recesses 44 ^ * 

». preferably positioned between - 

— — *» an, M4 such that th / u f 

recesses 44 tt^v-^u y 111 

44. Further , at least a portion ^ f 

— ry conduit 2Q6 is preteraMy fo _ d « » 

...... stalnless stMi fisx pipe> ^ 

-^ery syste, 12 WU1 ac=onnodate ^ * 
upper plate belt system 4. 

Su b st antially all of the liquw nitrogen pi _ d ^ 
o f upper free2ing platM „ ^^^^ ^^^^ 

r 1:1 r es 32 are contacted by ° uti - - — — 

• — o Mlly , s Ub sta„t ially all of the liquid 
PI— » recesses 44 of lower free2ing plates 
vapo ri2 es b e £ ore plates 110 are „ y ^ 

17 """" ° f — —ion duct s 

- U t ypically b e place < beneath the inlet and en<j 

a and 180 of freezing caMnet f ^ coUectina ^ 
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an exhaust fan and ducting system will preferably be associated 
with the suction ducts for delivering the nitrogen effluent from 
the inventive freezer to a safe location and discharging the 
nitrogen effluent to the atmosphere. 

Liquid nitrogen delivery system 12 is preferably operated 
such that, when the contacting surfaces 3 6 of upper freezing 
plates 32 and lower freezing plates 110 initially contact 
articles placed in inventive freezer 2, the temperature of each 
plate contacting surface 36 is in the range of from about -50- 
F to about 180- F. System 12 is most preferably operated such 
that, when the contacting surfaces 36 of plates 32 and 110 
initially contact articles placed in inventive freezer 2, the 
temperature of each plate contacting surface 36 is in the- range 
of from about -130° F to about -180° F. 

As will be understood by those skilled in the art, 
thermocouples which contact and ride across the contacting 
surfaces 36 of freezing plates 32 and 110 can optionally be 
installed adjacent the inlet end of inventive freezer 2. As will 
further be understood by those skilled in the art, standard 
instrumentation can be associated with these thermocouples to 
automatically operate nitrogen control valves 210 and 212 such 
that the amount of nitrogen being applied to plates 32 and 110 
is adjusted to achieve a preselected plate temperature objective. 

Most of the chicken breast fillets or other articles frozen 
in inventive freezer 2 will not stick. to either upper freezing 
plates 32 or lower freezing plates 110. Thus, the frozen 
articles will simply fall off of lower freezing plates 110 as 
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!ower piate belt 108 ^ Q „ ^ ^ ^ 

sprockets lie. 

in order to ensure that all of the articles ^ 

inventive freezer 2 are removed from pUtes lt „. . scraper and 
chute assembly 222 is pre£erably provided ^ ^ ^ ^ ^ 
inventive freezer 2 . Assembly 222 preferafcly ^ 
downwardly sloping product chute „ 4 which extends =abinet 

° Penin5 1S0; tW ° " taChi ^ 22 S extending outwardly 

tr °" Pr ° dUCt ChUte 224 .P«t«» provided therein 

for b olti„g chute 224 to the exterior wall of freezer cahinet 
a pair of blade support arms 230 extending upwardly from the 
sides of chute 224 ; an elongate Made support structure 232 „ hich 
is pivotably secured by means of pins 234 b et„een the upper ends 
«* support arms 23 0; and a blade 236 which extends across bl ade 
support structure 232 and has a flat surface 23 s. „. t surface 
rides on the contacting surfaces 36 of plates 110 as l0 „ er 
Plate belt 108 curves downwardly on driving sprockets 116 . Most 
Preferably, springs are provided on the scraper assembly 
attachment holts between attaching meters 225 and the exterior 
wall of freezer cabinet 176. such spring-loaded attachment of 
scraper and chute assembly 222 allows ...^ ^ ^ ^ 
inwardly and outwardly, as necessary, to account for belt system 
expansion or shrinkage and to accommodate the turning movement 
°f flat plates no on driving sprockets 116. 

A similar scraper assembly can also be provided for scraping 
upper freezing plates 32 whereby any articles which stick to 
Plates 32 as plate belt „ curves upward on driving sprockets 2 o 
"ill be removed from plates 32 and will f all dounuardly 
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Xo-er plate belt 10*. The upper scraper assembly will preferably 
include a blade support structure which is substantially 
identical to eiongate blade support structure 232. Additional, 
the upper scraper assembly will preferabiy include a biade which 
is substantial identical to blade 236. However, the upper 
scraper assembly -ill not inciude a product chute. Bather, the 
blade support structure of the upper scraper asse^y will 
preferably be pivotably counted on or between one or .ore 
counting »e*bers which are connected to upper syste* fra»e 22. 
Most preferably, the upper scraper assembly will be spring 
n ounted in substantially the sa*e manner as lower scraper 

acC PTnhlv will be allowed 
assembly 222 so that the upper scraper assembly wil 

^ rides on the contacting 

to move inwardly and outwardly as it rides on 

surfaces of upper freezing plates 32. 

inventive freezer system 2 also preferably includes a pair 
of plate belt guides 242 attached to either the outer portion 84 
of upper belt system fr.« 222 or the outer portion 130 of lower 
belt syste* fra.e 126. The two plate belt guides 242 are 
preferably positioned in inventive freezer 2 such that , separate 
gui de 242 is located on each side of upper and lower plate belt 
syste-s 4 and 6. Each plate belt guide 242 preferably includes 
an elongate, inwardly projecting, belt contacting strip 244 which 

^ ni a i-p belt 16 from lower plate belt 
operates to separate upper plate belt 

10 8 by a predetermined distance (e.g., preferably about 3/8 inch 
f or freeing boneless chicKen breast fillets). Strips 244 are 

* fro, a low friction material such as ultrahigh 
preferably formed from a low tricti 

molecular weight teflon. 



27 



WO 97/10717 



10 



15 



20 



PCI7US95/1I979 



25 



stnps 24 « ,s put. belt 14 travels alQng the ^ ^ 

freezer 2. ^ plate ^ 108< on ^ ^ ^ ^ 
bottom sides of contacting strlps 24i ^ faeit moves ^ t ^ 

of inventive freezer 2. 

Boneless chicfcen breast fmets or other items which ere to 
be frozen in inventive freezer 2 ere preferably continuous!, 
delivered to freezer 2 by means of i„-feea conveyor system 1M 
As depicted in Fig. 4A , in - £ eed conveyor system 1M is preferably 
a retractable needle-nose-type conveyor system. In . £ eed conveyor 
system „, preferably includes a conveyor belt 2S2 having product 
Placement zones 2 5< clearly „ ark ed thereon. Zones 254 delineate 
where individual articles or rows of articles must he placed on 
belt 252 such that the articles will be prop erly delivered to 
mventive freezer 2. Moreover, in-feed conveyor „« is 
preferably synchronously operated with upper plate belt is and 
lower pla te belt lot such that (a, the articles delivered by in- 
feed conveyor system i„ are placed squarely on the contacting 
surfaces 36 of lower freezing plates 110 and (b) ^ contacting 
surfaces 36 of upper freezing plates 3 2 squarely contact and 
compress the articles against the contacting surfaces 36 of lower 
Plates no whereby (o, the resulting compressed articles do not 
extend over any of the edges of the contacting surfaces 36 of 
upper freezing plates 32 and lower freezing plates no. 

In-feed conveyor system 196 preferably comprises: a 
stationary frame 356 including a stationary table-top portion 
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258; a needle-nosed tray 260 which is retractably punted on 
stationary table top 258; hydraulic cylinders or other means 262 
connected between needle-nosed tray 260 and table top 258 for use 
in selectively retracting and extending needle-nosed tray 260; 
an idling roller 263 which is rotatably connected to and moves 
with tray 260 such that roller 263 operates to maintain in-feed 
conveyor belt 252 in tightened condition when tray 260 is 
retracted; idling rollers 264 and 266 which are rotatably mounted 
on frame 256 and are engaged by in-feed conveyor belt 252 such 
that rollers 264 and 266 assist the travel of belt 252 around 
table top 258 and around retractable tray 260; and a driving 
sprocket 268 which engages in-feed conveyor belt 252 and is 
operable for driving conveyor belt 252 in a synchronous 
relationship with upper plate belt 16 and lower plate belt 108. 

Although generally any type of conveyor belt can be used, 
conveyor belt 252 is preferably an open, multiple chain link-type 
belt. Moreover, as is commonly used in the art, driving sprocket 
268 will preferably extend across the width of conveyor belt 252 
and include projections which mate with the open, multiple chain- 
type pattern formed in belt 252. 

As also depicted in Fig. 4A, the system for driving in-feed 
conveyor system 196 in synchronous relationship with upper plate 
belt 16 and lower plate belt 108 preferably comprises: a first 

. • • h, 4 n crocket 270 provided on inlet end sprocket shaft 

driving chain sprocKet ^ ^ r± 

HB of inventive freezer 2; a second driving chain sprocket 272 
connected to the belt driving sprocket 268 of in-feed conveyor 
system 196; and a driving chain 274 which is operably positioned 
on chain sprockets 270 and 272. 
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m a preferred e„ b odi»ent of the M thod of the present 

invention. ite»s 276 tfhich P 

rrozen m the inventive 
f «e 2 er sy ste n „ delivered tQ ^ ^ ^ 

a standard conveyor 278 or by ^ trmLng 

-f, or por* products or other ooneXess „eat products. The 
™ 1V e freeing systeK is ^ ~ 

^pressing and free2ing boneless =hicken 

ChxcKen products frozen using the inventive svste* can o 

xve system can be cooked 
or uncooked and can be either marinaded ,« a 

. rmaded (e.g., vacuum marinaded) 

or nonmarmaded. Further rhi^ 

further, chicken products frozen using the 

;;:r syste * can be s — * - - - - - - — 

The synchronized ooerati nn n 

P 10n ° f lower P la1 =e belt 108, upper 
Plate belt 16, and in-feed conveyor belt 252 • 

that ■ , Preferably such 

^nat (a) m-feed conveyor belt „ • 

y * celt 252 continuously denosit^ 
individual items 276 ^ ^posits 
j-i-ems 276 or rows of itemc: 51c 

mS 276 on the contacting 
surfaces 3 6 of io„er freezing p lat es 110 . (b) after ^ J 

deposed on iower freezing piates „„. ite„s 276 are contacted 

f y SUrfa=eS " ° f — — PUf. 3 2 such that upper 
rreezmg plates 32 compress anr? 4. 

, ompress and hold items 276 against surfaces 

36 of lower freezing plates no, (C ) itMfi 276 ar<a 

iw x_ems 276 are conveyed in 
-pressed position oet.een upper piates 3 2 end io„er piates ll0 
the iniet end of freezer 2 to the outiet end thereof w 
near the outiet end of inventive freezer 2 , upper plate ^ J 
urns upward on outiet end driving sprockets 2 o such that u PP er 
^ezing plat es 33 M ve out of contact with iteas 276 or if 
"e*s 276 stic, to upper freezing p lat es „, ite^s 276 ' are 
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onto lower freezing -l* «• W » ^"^ ° f 

the type described Mrein^v, ,., after upper belt ,6 turns 
upward, lower plate belt ICS continue, to convey items 276 toward 
th. outlet end opening 1.0 of inventive freezer 2, and (f) as 
5 lower Plate belt ice curves downward at the outlet end of 
inventive freezer 2 on lower driving sprockets 116. items 276 
fall or are scraped off of lower freezing plates 110 onto product 
chute 22 4. 

when used for freezing boneless chiOcen breast fillets, the 
L0 upper Plate belt 1. of inventive freezer 2 will preferably be 

, *,.n- ma bv a distance such that the 
positioned above lower plate belt 108 by a 

boneless breast fillets are compressed to a thinness in the 
ra „ge of fro, about 0.25 to about 0.5 inch. The chic.en breast 
fiiiets will most preferably be compressed to a thicKness of 

15 about 3/8 inch. 

mother embodiment of the inventive method is depicted „ 
Fig 24 in this embodiment, items 276 are partially frozen x» 
inventive freezer 2 and are then fuliy frozen in a standard 

cniral-tvpe mechanical 
mechanical-type freezer 250 (e.g., a spiral typ 

20 freezer which utilizes an ammonia coolant) . 

_ ^ ,_, fully frozen or are only 

Regardless of whether items 276 are fully 

o the inventive method 
partially frozen in inventive freezer 2, the in 

» ; - h w iii not substantially 

produces a highly uniform product which will 

• • i sickness profile when thawed, 
spring back to its original thickness p 

w ,hP extremely cold contacting surfaces 3 6 of 
25 Additionally, when the extremely 

■ j. ~ ->ne. the exterior surfaces of 
plates 32 and 110 contact items 276, the ex 

i„ fmren in a manner such that, 
items 27 6 are instantaneously frozen 

. . * <-ko particular freezing process 

throughout the remainder of the particul 
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chosen, marinade seeoaae an H » • ^ 

seepage and moisture loss are substantia 
completely prevented. ^stantxally 

^e Allowing examples are pro vided in order to _ 
illustrate the present invention. ^ 



Examp le ^ 



10 



15 



20 



25 



Two stainless steel plates , 3 .h k 
surface ln9 a flat ""tacting 

7 aPPlyin » =" b ° n a-*"* =n=w to the 
plate contacting surfaces. 

Next, uncooked, warm (45» pi 
fil .. " <4S F) vacuu ™ »«inaded chicken breast 

Wai9hed — «»» compressed between the chilled 
plates to a thickness of 3/8 inch a 

- -tes was reared ^ ^ ~T ^V- ^ 

resuitlT " " inUte ~" — Period, the 

-sult^ frozen product was removed from between the plates and 
-weighed. For compariso „ ^ ' * < 

~ed, warm, vacuum marinaded chicken breast fii^J ^ 

— «t freeing system consisted of a roUer-type press 
Positioned upstream of a spiral-type mechanical freezer. Th 

mechanical freP7er ,, at , ^ 

ireeze r was operated n«=i«,-* ~ 

p aLea usin 9 a n ammonia coolant 

The resuits obtained using the inventive plate system versus 
th. pr.or art system are presented in Ta ble , As shown in T abie 
X. the inventive piate system virtually eliminated product 
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breakage problem and previa substantially superior marinade 
and moisture retention results. 



TABLE I 

TTl TlTT eveTBM V. PRT ™> SYSTEM 
nTTT.TZIMG pnT.T.KR-TYPE PRESS 

PRIOR ART SYSTH4 
SYSTEM SYSTrJl 

Final Weight lb * 104 lbs 

(Frozen Marinaded Product) 104 ids 

Weight Amount of Warm 
Chicken Product (Unmarmaded) 

Required to Achieve Frozen, ga^ ^ 

Marinaded Product Weight y/ 

Increased Marinade and 
25 Moisture Retention Per 

100 lbs of Product Provided _ 8.6 lbs 

by Inventive Plate System 

. ^proximately four po^ 'ggJTtfg. PI °Vn tont'rasS? 
freezing system. 

35 

in further contrast to the results obtained using the prior 
40 art system the inventive plate freezer system provided a frozen 
product which had a much .ore uniform thickness profile and was 
substantially free of surface impressions and cracks. 

Tram ple 2 

I» 1/2 inch thick stainless steel plates, each having a 
contacting surface area of 144 sguare inches, were placed in a 
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mechanical Dress tk^ ~i *. 

press. The plates were tnen cooled to -65- p bv 

applying croon dioxide snow to the plate contacting surfaces 

next, a warm, boneless chicxen breast fillet having s*in on 
the exterior thereof was compressed to a thickness of „. inch 
between the plate contacting spaces for a period of 25 seconds. 
*t the end of the 25 second period, the product was removed Sro . 
t,e starless steel plates. The partiaily frozen product was 
then completely frozen in a cabinet freezer set at -so- , Tne 
product was conveyed through the cabinet freezer by means of a 
standard wire mesh freezer belt. 

After only 25 seconds of compressive contact, the s*in and 
e* er.or portion of the product were sufficiently set,frozen to 

Pr ° dUCt t0 r ~ from the plate contacting 

surfaces. Moreover, the uniform thinness of „. lnc h imparted 
to the product in the plate compression step was maintained 
throughout the freezing pro cess. Additionally, no impressions 
were left on the product surface by the cabinet freezer conveyor 
belt. 

The combination plate freezing/cabinet freezing system used 
- this example also provided exceUent moisture retention 
results. The initial weight of the warm product in this case was 
i05 grams. rollowing the plate freezing process and prior to 
be^ng placed in the cabinet freezer, the weight of the chilled 
product was still 105 gra „ s . After „ minutes ^ 

the cabinet freezer, the weight of the final frozen product was 
104.5 grams. 
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M stainless steel plates, each having a contact surface 
are a of 144 square inches, were placed in a press and chilled 
usln g carbon dioxide snow to a temperature of -88° F. Four 
boneless chicken breast fillets were then simultaneously 
compressed between the plates to a thicKness of 3,8 inch for a 
period of two minutes. Prior to being placed between the 
freezing plates, the four chiOcen breast fillets had a combined 
total weight of 457.5 grams and an average temperature of 43- F. 
After the two minute compression period, the frozen breast 
fillets were immediately removed from the freezing plates. 

After freezing, the average temperature of the frozen breast 
fillets was 18° F. The total weight of the frozen breast fillets 

remained at 4 57.5 grams. 

mediately following the freezing period, the temperature 
of each of the plate contacting surfaces was about -42- F. After 
removing the frozen breast fillets therefrom, 683 grams of carbon 
dioxide snow was placed between the plates. This mass of CO, 
snow was compressed between the plates at a pressure of 750 p« . 
With carbon dioxide snow applied to the contacting surfaces of 
the plates in this manner, the temperature of the contacting 
surfaces reached -88- F in one minute forty seconds. At the end 

ifi7 arams of carbon dioxide snow 
of this chilling period, 367 grams 

remained. 
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WHAT IS CLAIMED IS: 

1. * method of freezing an lndividual , 
—e <„., having . nonunifom ori9inai * 

said method characterized by the .ten o, 

article between a coo! a , • jessing said meat 

cooled £l rst contacting surface 36 and a cooied 
second contacting surface ,36, £or a time effective for at leas 
Pa-ail, freezing said meat article ,„., such that an at 

--11 frozen P roduct is formed which has a substant 

uniform thickness profile » n rf j 

said no • " 0t ■ ub » t «*i««y "turn to 

-id non-uniform original thinness profile when thawed. 

said It T 6th0d ° £ Cla " 1 fUrth " — ^ in that 
saia meat article (nfi\ i <- „ ^ • , 

(276) is a chicken breast fillet. 

3. The method of claim x further characteri2ed in 
.eat article „„, is partially frozen in said step of 
^Pressing and said method further comprises the step, following 

said step of compressing, of fullv fr p.,' 

y, or ruiiy freezing said product in a 

second freezer (250) . 

*■ The method of claim l further characterized i„ that 
said first contacting surface (3 ., is included in . flrst 

continuously rotating belt (108); 
said second contacting surface (36, i.' inclultad in a second 

continuously rotating belt (16) ; and 
said method further comprises the step of positioning said 

—t article ,„«, betW e e n said rotating belts (ls 

10.) such that said meat article , 2 ,6, is CO m pr essed 
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and temporarily held between said contacting surfaces 
( 36) in accordance with said step of compressing. 

5. The method of claim 1 further characterized in that: 
5 said first contacting surface (36) is provided on a first 

plate (HO) ; 

said second contacting surface (36) is provided on a second 
plate (32); 

said first plate (110) comprises a second side (38) 
L0 opposite said first contacting surface (36); 

said method further comprises the step of cooling said 
first contacting surface (36) to a temperature below 
the freezing temperature of said meat article (276) by 
applying a coolant to said second side (38) of said 

15 first plate (110) ; 

said second plate (32) comprises a second side (38) 

opposite said second contacting surface (36); and 
said method further comprises the step of cooling said 
second contacting surface (36) to a temperature below 
the freezing temperature of said meat article (276) by 
applying a coolant to said second side (38) of said 
second plate (32) . 



6. An at 
25 method of claim 1 



7. A freezing 



least partially frozen product produced by the 



apparatus (2) characterized by: 
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a first contacting surface (36, provided on a first 
Plate (ixo), said first plate (no, having a 
second side (38, opposite said first contacting 
surface (36, and said second side „„ of said 
first plate U10) naving a fl „ t plate 
(44) formed therein; 
a second contacting surface (36) provided on a second 
Plate (32 ) # said second plate (32) having a 
second side (38) opposite said second contacting 
surface (36) and said second side (38) of said 
second plate (32) having a second plate recess 
(44) formed therein; 
cooling rae ans ( 12) for cooling ^ 

surfaces (36) by placing liquid nitrQgen ±n ^ 
recesses (44) ; and 
compressing means ( 14 , for positioning said contacting 
surfaces (36) adjacent to each other in a manner 
effective for compressing an article (276) to be 
frozen between said contacting surfaces (36). 

8- A freezing apparatus (2) characterized by: 

a first plate belt (108) comprising a plurality of 
serially connected first belt freezing plates 
(110), said first plate belt (108) being operable 
for traveling in a first continuous circuit such 
that, in a portion of said first circuit, said 
first belt freezing plates (no) travel along a 
first substantially linear path; 
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a second Plate belt (1.) co-prising a plurality of 
serially connected second belt freezing plates 
, 32) , said second plate belt (16) being operable 
for traveling in a second continuous circuit such 
that, in a portion of said second circuit, said 
second belt freezing plates (32) travel along a 
second substantially linear path, said second 
substantially linear path being substantially 
parallel to said first substantially linear path; 
each of said first and second belt freezing plates 
(110, 32) including a contacting surface (36) 
naving a leading edge (.0) and a trailing edge 
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(42) ; 



* niate belts (108, 16) are 
said first and second plate t>e^ 

operable in a synchronous manner such that as 
each individual said first belt freezing plate 
(110 ) travels along at least a portion of said 
firs t substantially linear path, a corresponding 
individual said second belt freezing plate (32) 
traV els along said second substantially linear 
path in a fixed relative position adjacent to 
said individual first belt freezing plate (110); 



and 



said fixed relative position is such that, as said 
individual first belt freezing plate (H0) 
travels along said first substantially linear 
path, a »eat product (276, positioned centrally 
on said contacting surface (36) of said 
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individual first >^ ^ zl „ g plate ( 

bet " Mn - '""in, *d g es „„. „, 

thereof „U1 he co np resse d and neld between ^ 
==ntactin g sur£ace (M) of sa . d ^^.^^ ^ 

*-lt freezing plate ^ ^ ^ 

•"»«. (3«, of sai d individual se=ond 

free2i " 9 Pl " e <32) «-t sa id M at product 

f»«> -oes not extena over any of said , 

and trailing edges Uo a->\ * 

9 s (40, 42) of said individual 

first and second belt freezing plates (110 , 32 ) . 

>• The freezing apparatus (2) of claiffl 8 
characterized in that: further 

said apparatus (2) further ~~ 

( ) further comprises cooling means ( 12 ) for 

cooling said first belt- 

rst belt freezing plates (i 10 , and for 

cooling said second belt freezing „i * 

treezmg plates (32) • 
sai« cooling neans (12) comprlses means ^^^^ ^ 

mtro g en to sa id ttrat belt freezlng piates ^ d 

to sai d second belt freezing plates (32, ; 
each of said first hoif * 

belt freezing plates (no, and. sa ld 
secon d be it £r eez ing p i a t es (M) has . ^ ^ 

(33, opposite the contacting surface thereof; a n d 

PUteS and »— f -ezin g plates has 

a recess for„e d therein for receiving sai d Uquid 

nitrogen. 

10- A freezing apparatus ( 2 ) characterized by: 



40 



10 



15 



20 



25 



PCT7US95/11979 

WO 97/10717 

a first plate belt (108) comprising a series of first 
belt freezing plates (110), each of said first 
belt freezing plates (110) having a contacting 
surface (36) ; 

a second plate belt (16) comprising a series of second 
belt freezing plates (32), each of said second 
belt freezing plates (32) having a contacting 
surface (36) ; 

said plate belts (108, 16) being positionable adjacent 
to each other and said plate belts (108, 16) 
being operable in a synchronized manner such that 
articles (276) placed on said first plate belt 
( 108) will be compressed and temporarily held 
between the contacting surfaces (36) of 
corresponding pairs of said first and second belt 
freezing plates (110, 32) ; 
said apparatus (2) further comprising driving means 

(8) for driving said plate belts (108, 16) in 
said synchronized manner; 
each of said first belt freezing plates (110) and said 

second belt freezing plates (32) having a second 

side (38) opposite the contacting surface (36) 

thereof ; 

the second side (38) of each of said first belt 
freezing plates (110) and said second belt 
freezing plates (32) having a recess (44) formed 
therein; . and 
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said apparatus , 2) also conprlsing cooUnj ^ ^ 
for piacing liquia nitrogen ^ ^ 
forced in sai a second sitUs |J§) of ^ ^ 
b-lt freezing plates (110) and said ^ 
freezing plates (32). 
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Fig. 24 
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